SET-induced calcium signaling and MAPK/ERK pathway activation mediate dendritic cell-like differentiation of U937 cells.
Human SET, a target of chromosomal translocation in human leukemia encodes a highly conserved, ubiquitously expressed, nuclear phosphoprotein. SET mediates many functions including chromatin remodeling, transcription, apoptosis and cell cycle control. We report that overexpression of SET directs differentiation of the human promonocytic cell line U937 along the dendritic cell (DC) pathway, as cells display typical morphologic changes associated with DC fate and express the DC surface markers CD11b and CD86. Differentiation occurs via a calcium-dependent mechanism involving the CaMKII and MAPK/ERK pathways. Similar responses are elicited by interferon-gamma (IFN-gamma) treatment with the distinction that IFN-gamma signaling activates the DNA-binding activity of STAT1 whereas SET overexpression does not. In addition, unlike IFN-gamma signaling, SET generated stress-induced p38/MAPK activity. Interestingly, IFN-gamma treatment transiently upregulated endogenous SET in a dose-dependent manner. These results suggest that SET is part of both IFN-gamma-mediated and stress-mediated cellular responses and that SET induces cell differentiation via calcium and MAPK/ERK pathways.